Abstract. Crystal structures and physical properties have been investigated for two cation radical salts formed with EOET, which is a hybrid molecule between ET and BO. The Mott-insulating κ'-(EOET) 2 Cu[N(CN) 2 ]Br salt has a spin-singlet ground state, while the κ-(EOET) 2 GaCl 4 salt with a triangular lattice composed of EOET dimers shows a metal-insulator transition at around 40 K.
INTRODUCTION
Ethylenedioxy-ethylenedithio-tetrathiafulvalene (EDOEDT-TTF or EOET), which is a hybrid molecule between bis(ethylenedithio)-TTF (ET) and bis(ethylenedioxy)-TTF (BO), has a reduced self-assembling ability compared to the BO molecule, and thus is prone to produce a variety of the packing patterns as the ET molecules [1] . Therefore the EOET salt can be a promising candidate for the strong electron correlated system with markedly different inter-unit interactions from those of the ET salts. Recently we reported a Mott insulating α'-(EOET) 2 AuBr 2 salt with a long-range antiferromagnetic ordering below 9 K [2, 3] . In this paper, crystal structures and physical properties of two cation radical salts α'-(EOET) 2 Cu[N(CN) 2 ]Br (1) and κ-(EOET) 2 GaCl 4 (2) are given. Electrical conductivity along the stack is 5×10 -3 S cm -1 at 300 K, and shows a semiconducting behavior with an activation energy of 0.16 eV between 250 • T • 310 K. Spin susceptibility (χ spin ) estimated from the EPR signal is ca. 1.0×10 -3 emu mol -1 at 300 K (Figure 1 ). These findings strongly suggest that the salt is a Mott insulator as well as the α'-(EOET) 2 AuBr 2 salt [2, 3] . At low temperatures, the salt shows a thermally activated susceptibility with a spin-gap of 42 K, indicating the spin-singlet ground state. 
Results and discussion
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The salt was obtained by an anodic oxidation of EOET using (Figure 2) , and an inversion center is located at the center of the EOET dimer. Assuming the ordered EOET molecules, the effective transfer integrals t b1 , t b2 , t p and t q as depicted in Figure 2 are estimated to 43, 32, 17 and -12 meV for a tight-binding model based on the extended Hückel method with single-ζ parameters excluding d-orbitals of sulfur atoms, and 163, 116, 53 and -37 meV for that including d-orbitals of sulfur atoms. It then appears that the ratio of the inter-dimer transfer integrals t'/t = (t b2 /2) / [(|t p | + |t q |)/2] is 1.08 for the former and 1.29 for the latter, suggesting a triangular lattice network based on the dimers. In-plane electrical conductivity is 2 S cm -1 at 300 K, and shows a metallic behavior down to ca. 70 K. Below which the resistivity begins to increases, and shows a sharp upturn at around 40 K. The metal-insulator transition was suppressed by an applying hydrostatic pressure. As seen in Figure 1 , the RT χ spin value estimated from the EPR signal is relatively high (5.7×10
-4 emu mol -1 ) compared to the typical organic metals based on TTF derivatives, indicating that the salt is allocated on the vicinity of the Mott-Hubbard boundary.
Below ca. 40 K the susceptibility drops rapidly, and the decreasing of χ spin seems to be closely connected with the metal-insulator transition mentioned above. A study on the magnetic ground state is in progress. 
